Resistance is a result of friction of gas flow against the air conducting system. It is roughly measured as the change in transpulmonary pressure divided by change in air flow, and is an indicator of airway function. The product of compliance and resistance determines the time constant, which is a measure of how quickly the lungs can inhale or exhale, or how long it takes for the alveoli and proximal airway pressure to equilibrate. From these mechanics, which can be displayed as numerical values or as graphic signals, useful information can be obtained and used for diagnosing specific lung pathology, evaluating disease progression, and determining therapeutic interventions.
Although the facilities to monitor airway pressure, tidal volume, and gas flow in ventilated infants have existed for some time, their application has been mostly limited to research purposes. However, recent advances in microprocessor technology for on-line analysis of pulmonary mechanics have made such evaluations easily available for bedside clinical application."4 Indeed, most of the new ventilators either come with, or have an option for, a graphical display, and this has become an essential feature of the newer ventilators available for infant/paediatric use. These on-line systems obviate the need for interrupting ventilation. In addition, because of technological advantages, the sensors are very light in weight and add minimal dead space to the ventilatory circuit. This permits their application to even the smallest preterm infants.
Putative advantages
The rationale of pulmonary mechanics testing in ventilated infants is based on the assumption that early identification of pulmonary prob- 
Pulmonary mechanics loops
The loops are commonly used to demonstrate correlations between airway pressure and volume, and airflow and lung volume ( fig 6) . Recently, attempts have also been made to produce a flow-pressure loop, but it is not yet available in clinical practice. At present, there is no agreed convention regarding the manner in which the loops are generated. Some devices draw them clockwise, others anticlockwise. Some label upward deflections as negative, others positive. The clinician must be familiar with these differences to be able accurately to interpret the presented data.
PRESSURE-VOLUME LOOPS
These loops graphically depict the correlations between ventilator inspiratory pressure and the case is the "C20."" This can be estimated by ze calculating total compliance of the lung in relation to the compliance of the last 20% of the breath (by dividing tidal volume by peak pressure). If the compliance of the last 20% is less than 80% of the total compliance, it is suggestive of over-distension, and the ventilator should be adjusted to reach a C20 value higher than 80%. This may be accomplished by decreasing peak inspiratory pressure, inspiratory time, and in some instances, positive end L expiratory pressure.
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Pulmonary compliance is a measurement of the distensibility ofthe lung and is in a sense an indicator of the function of the lung parenchyma. Disease processes that make the lung stiffer and thus decrease pulmonary compliance in neonates include surfactant deficiency states, pneumonia, pulmonary oedema, and pulmonary hypoplasia. Increased resistance, such as that seen in bronchopulmonary dysplasia, causes a "bowing" or hysteresis around the compliance line, and is an indirect measure of the work of breathing (by either the infant or the mechanical ventilator) to move j the lungs. This resistive work of breathing 35 increases as pulmonary mechanics worsen, reflecting the increased amount of energy spent by the infant or the ventilator to breathe. It can be roughly estimated by the total area covered t e by the pressure-volume loop and the area adjacent to its deflation limb and the ordinate.
There are, however, major problems in the interpretation of the resistive work of breathing on-in infants on ventilation, as altering the circuit tive flow alone can have considerable effects even in ver-the absence of changes in lung mechanics.
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The pressure-volume loop may also be used DOp to evaluate optimal peak expiratory end ime pressure (PEEP) (fig 9) . On the left, the loop ion, shows a delay in volume delivery despite mine increasing pressure, indicating insufficient 11) . Increased resistance and interruption to gas flow from excessive condensation arising in the ventilatory circuit or accumulation of secretions in the airway can be identified by the appearance of jaggedness on graphics.
There are a number of other useful clinical situations, including the assessment of different ventilatory modalities (such as pressure support ventilation) on pulmonary function'2 and the assessment of patient-ventilator interaction (synchronous versus asynchronous), '3 There is also an advantage in collecting and evaluating the trends of specific variables such as tidal volume, minute ventilation, and frequency for spontaneous and mechanical breaths as well as peak pressure, inspiratory time, and mean airway pressure. For example, the trend depicted in fig 12 is consistent with an infant on pressure ventilation where despite peak inspiratory pressure (PIPO remaining constant, tidal volume has gradually decreased. This situation (as in secondary lung complicavn tions during respiratory distress syndrome) in demands adjustment of ventilatory parameters by the operator. Conversely, tidal volume delivery may automatically increase after improvement in lung compliance despite PIP 0-being the same (as after surfactant replaceas ment), and cause iatrogenic complications if ed ventilatory adjustments are not made in time.
c-h en Limitations gh Despite the major advantages of the current a system providing pulmonary mechanics graphIt-ics, it should be realised that the information ay provided about the function of the lungs only or complements (and does not substitute) infor i F217 group.bmj.com on June 25, 2017 -Published by http://fn.bmj.com/ Downloaded from mation gained by other means of patient monitoring, including clinical signs and blood gas examination. Like radiographs, graphics should only be taken as suggestive of a condition rather than being definitive. Pulmonary graphic waveforms can be misshapen because of inherent inaccuracy of the measurement system (from calibration differences between inspiration and expiration), or from temporary artefacts arising from patient position or impedance to the gas flow by condensation in the ventilatory circuit. It is imperative to correct these pitfalls before accepting the findings of graphics as a guidance to change ventilatory settings or assess the patient's clinical condition.'4 In this particular respect, the "trends" over a period of time seem to be of more value than individual breath analysis. Although there are few data showing a beneficial or more cost effective approach to neonatal ventilation by the continuous use of pulmonary mechanics monitoring, the development and implementation of this technology should make some studies feasible in the near future. 
Conclusion

